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LC-MS analysis of peptides
An UPLC (Acquity, Waters, Milford, MA) equipped with a UPLC C18 column (Waters, 1 x 150 mm i.d., 1.7µ particle size) and a Thermo Scientific LTQ-Orbitrap
Velos mass spectrometer (Thermo Fisher, West Palm Beach, FL) were used to analyze peptide samples. Forty µL of each sample was loaded at 98% mobile phase A (0.08% formic acid and 0.02% TFA in Milli-Q water) and 2% mobile phase B (0.08% formic acid and 0.02% TFA in acetonitrile) and then eluted using a gradient from 2% mobile phase B to 35% mobile phase B in 80 min. The column was washed using 90% mobile phase B and equilibrated using 2% mobile phase B for 10 min. The flow rate was 50µL/min and column oven temperature was set at 60 ºC. The mass spectrometer was analyzed by WCX-10 as described in the previous section.
N-Terminal Variants and Additional IgG's
An analog of Antibody A was produced in which the N-terminal residues of the light chain and heavy chain were swapped (see Table 1 ). The resulting antibody (Antibody A-S) had a glutamate at the N-terminus of the light chain and an aspartate at the N-terminus of the heavy chain. Two other recombinant IgG1's, Antibody B and Antibody C were also used for the study. The N-terminal sequences (first ten residues) of all the antibodies are shown in Table 1 . Antibody A-S and the recombinant IgG1's were formulated into the 20X citrate buffer at pH 5.2 as described in the previous section. The samples were incubated at 40 ºC for 30 days. Following the incubation, the samples 
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